The zinc transporter ZNT3 co-localizes with insulin in INS-1E pancreatic beta cells and influences cell survival, insulin secretion capacity, and ZNT8 expression.
Zinc trafficking in pancreatic beta cells is tightly regulated by zinc transporting (ZNTs) proteins. The role of different ZNTs in the beta cells is currently being clarified. ZNT8 transports zinc into insulin granules and is critical for a correct insulin crystallization and storage in the granules whereas ZNT3 knockout negatively affects beta cell function and survival. Here, we describe for the first time the sub-cellular localization of ZNT3 by immuno-gold electron microscopy and supplement previous data from knockout experiments with investigations of the effect of ZNT3 in a pancreatic beta cell line, INS-1E overexpressing ZNT3. In INS-1E cells, we found that ZNT3 was abundant in insulin containing granules located close to the plasma membrane. The level of ZNT8 mRNA was significantly decreased upon over-expression of ZNT3 at different glucose concentrations (5, 11 and 21 mM glucose). ZNT3 over-expression decreased insulin content and insulin secretion whereas ZNT3 over-expression improved the cell survival after 24 h at varying glucose concentrations (5, 11 and 21 mM). Our data suggest that ZNT3 and ZNT8 (known to regulate insulin secretion) have opposite effects on insulin synthesis and secretion possibly by a transcriptional co-regulation since mRNA expression of ZNT3 was inversely correlated to ZNT8 and ZNT3 over-expression reduced insulin synthesis and secretion in INS-1E cells. ZNT3 over-expression improved cell survival.